due allowance for the great service bacteriologists have done and are doing in medicine, we must remember there are branches of the work upon which, before accepting their opinion, it is well to examine the basis upon which that opinion rests. This is a case in point. The average pathologist's experience of the treatment of phthisis is drawn from two sources. Firstly, from the ordinary advanced and usually hopeless case which is to be found in the wards of a general hospital; secondly, from private patients, for the inost part old-standing chronic cases who have placed themselves in the hands of the pathologist for vaccine treatment. Many such have eventually come under our notice who had previously undergone more or less prolonged courses of treatment under pathologists who had judged of their cases purely from information derived from systematic opsonic estimations, had never examined their chests, and who did not see their patients for weeks at a time. It is a welcome feature of the situation that this practice one understands is tending to become less common, for neither by training nor by experience is the pathologist who is not working in association with a physician qualified to advise in the best interests of the patient. The patient ultimately becomes dissatisfied, expresses his views freely on all sides on a variety of subjects in language in which such expressions as " charlatanism" is to be found, and the pathologist lays himself open to be misunderstood. An opinion on the value of vaccine therapy in pulmonary phthisis which rests upon so slender a basis as this should not be allowed to pass unchallenged by others, whose wider and more varied experience of the disease has led them to arrive at a conclusion of quite a different nature. Vaccine therapy is a valuable weapon in the physician's armamentarium in treating lung conditions, and where it is possible to employ it in association with systematic opsonic estimations, better results can be obtained than where the guide employed is of a purely clinical nature. In this branch, at least, the bacteriologist's claim to rank equally with the physician cannot be admitted. The information he supplies can be utilized by the physician in the treatment of the patient, but the part he plays must always be subordinate to that of the clinician, who should have full charge of the case. Dr. A. C. INMAN: I must thank the Council of the Society for the honour done me by asking me to take part in this most important discussion.
Those who have preceded me have not always confined their remarks to the various points of the discussion, but have merely given a series of cases treated with vaccines. These have been of value if only because of the number of branches of the medical profession represented by the speakers. I do not intend to add to the list of cases treated with vaccines, but rather to confine myself to the discussions which have arisen around the various points at issue. Firstly, I would venture, with all due deference, to criticize the attitude of the medical profession as a whole to the work of Sir Almroth Wright. If we inspect closely and seriatim the contributions of Sir Almroth Wright to the study of immunization, and to a host of other subjects, we find that they are all attempts at finding a guide or guides to medical treatment which shall make treatment more accurate, rational, and individual. When he was brought into daily contact with numbers of soldiers suffering from and dying of typhoid fever, he sought to find means of gauging the extent of the production of protective substances of the blood. He gave us a method for the quantitative estimation of the agglutinins and of the bactericidal substances. As a result of these laborious investigations he proposed the prophylactic typhoid inoculations which have been attended with such gratifying results. Now Sir William Leishman holds out the hopes to us that the inoculation of typhoid vaccines may be of value in the treatment of this grave disease.
An appointment at a large general hospital in London stimulated Sir Almroth Wright to study a larger class of bacterial infections, and, ever seeking for some guide to help him, he devised the opsonic technique which has led to the adoption of active immunization in the treatment of a large number of bacterial infections. In a few months these labours had shown that the inoculation of infinitesimal doses of tuberculin is able to call forth an immunizing response in the infected individual. This alone would have been a great triumph. A study of the elaboration of protective substances in the blood in other chronic diseases led to the exploitation of the corresponding vaccine in the treatment of such diseases. The results claimed for this method of treatment have been amply confirmed by subsequent workers: witness the parade of successfully treated cases at this meeting. Sir Almroth Wright, and the small band of workers who stood by him, continued in this way to study the various problems of immunity in a laborious, scientific, and accurate manner. One of the most momentous outcomes of these studies has been the enunciation of the principles of autoinoculation, spontaneously occurring or artificially inducible. These v-14 principles are so important in the study and treatment of bacterial diseases that no physician can afford to neglect them. Gentlemen, to my mind, we ought to emulate these methods of research. We, too, must study disease in this methodical way, and seek for scientific explanations of pathological phenomena, of failures and successes in the treatment of disease. There has been a good deal of discussion as to who should and who should not administer vaccines to patients. Unhesitatingly I say that the physician must be the selector of cases for this as for any other method of treatment; he must guide the treatment and must be the judge of the results obtained. Equally unhesitatingly I affirm that the trained laboratory worker must be appealed to for help, for help in the more accurate preparation of the vaccine, for help as to the results of the inoculations-whether for good, bad, or indifferent-in the establishing and spacing of doses when necessary, and for evidence of cure or arrest of disease where such is lacking. In this connexion I would emphasize that the laboratory worker is not necessarily a laboratory hermit who experiments with small animals and then seeks to apply his knowledge thus gained to the treatment of human beings, with laughable, nay, even disastrous results. We have now at most of our hospitals clinical pathologists, men who have perforce to spend a considerable amount of time daily in the wards, at the bedside, where they are confronted with the many difficult pathological problems which are constantly before the physician. Many of these men have served a long apprenticeship in the wards, and have, in addition, undergone a long training in laboratory methods. Now, I doubt whether the ideal time will ever come when the clinical pathologist and the physician shall become one and the same person. As our knowledge steadily advances technical methods become more and more difficult and complicated, and-for the sake of accuracy a man has to devote a great deal of time to perfecting his technique and keeping his fingers deft. Again, who would doubt that the making of a great physician is the study of a lifetime ? I am one of those who believe that the physician, the man who, as Dr. Fowler said, always has to deal with human nature, the practitioner of that medicine to which there is no royal road, is as essential to the study of medicine as the researcher in the laboratory. There is plenty of work for the two of them, and, for the sake of advancement, these two must work together-the chef de clinique and the chef de laboratoire.
As regards the value of vaccine therapy, I associate myself with those who recognize that it is of value in certain classes of bacterial infections, whilst in others it is as yet impossible to form an opinion on the matter. But surely even the most ardent supporters of this method of treatment recognize that it is still in an experimental stage. At all events, the opinions expressed at these meetings should stimulate a wide and systematic trial of the method in the acute as well as in the chronic bacterial infections. Vaccine therapy is not, and never will be, an empirical form of treatment; it is based on scientific facts and is essentially an individual treatment. Every case approached needs investigation. In the diagnosis of the case I would insist on supplementing the clinical methods with the direct and indirect evidence derived from laboratory tests. Then, as regards treatment, we have of necessity to consider the effect of the bacterial invasion on the body, and the attitude of the body towards the infection. To help us in this respect we have three guides:-
(1) A consideration of the general condition of the patient, symptoms, and physical signs.
(2) The temperature curve, for evidence of intoxication and activity of disease.
(3) The investigation of the serum as regards its content in protective substances-evidence of response or failure of response to the infection on the part of the infected organism.
Each of these is valuable by itself, but the three together are much more valuable. All three must be considered individually and collectively; none must be ignored.
A discussion has centred round the question as to whether vaccines can be administered by the mouth. I invariably prefer the hypodermic method to the oral, and, when possible, I always employ it. But, from a consideration of the clinical results obtained by the oral administration of vaccines, from a study of the blood changes and modifications in the temperature curve which ensue, I am convinced that vaccines can be satisfactorily absorbed from the stomach; and if boils and acne pustules disappear, as I have seen them do, after doses of staphylococcus vaccine given by the mouth, the result may be considered satisfactory from the point of view of the patient. As regards ill effects following the oral administration, I have once seen vomiting and twice a generalized urticaria, but never serious complications.
The relationship between the opsonic curve and the temperature curve is a more important question. In previous communications I have published a series of observations which show that there is a very definite relationship between the two. These results were all obtained by working with unknown samples of blood, and the two curves were superimposed some time after the experiments had been done. A number of similar experiments made since only go to confirm the results. To obtain these curves the blood and temperature must be recorded synchronously, and over a certain period. I, too, have found no relationship between tuberculo-opsonic curve and the temperature curve in several cases of pulmonary tuberculosis, but further investigation of these cases showed a very definite relationship between the opsonic curve of one or more other organisms recovered from the sputum and the temperature curve. I do not hold that the temperature can give the whole information as to dosage and spacing of vaccines, but I do think that it gives us a very good mirror of what is happening in the blood, and should in no case be neglected. Similarly, it would scarcely be upheld that the opsonic curve given is the whole story of the immunizing response on the part of the body, but it gives very valuable information, and, when practicable, should not be neglected. It is, I think, certain that in a case of active febrile tuberculosis daily, even hourly, variations occur in the blood curve just as in the temperature curve. Now we should get very erroneous information from a single temperature observation taken at, say, eleven o'clock in the morning; similarly, it is no good seeking information from single daily opsonic indices in such cases. It is scarcely practicable to institute four-hourly indices on any number of cases, and so I believe that in these cases the imperfect guide of the temperature curve must suffice, with occasional reference to the opsonic index when necessary. In this connexion it may not be out of place to emphasize the fact that it is a fallacy to presume that all cases of " tuberculous glands in the neck " are afebrile. It is only too often the case that palpable or visible glands in the neck are associated with others equally infected with tuberculosis in other parts of the body; and, on investigation, many such cases turn out to be not localized, but generalized, infections.
The last clause of the discussion is on the limitations of vaccine treatment. It is obviously a very difficult question to discuss at the present stage of our knowledge. Of first importance is the recognition of the fact that we are dealing with active immunity. By appropriate inoculations we try to stimulate the body to respond, and, aided or unaided, to bathe the infected tissues with serum rich in the necessary protective substances. If the body is already responding to its fullest extent, or cannot be made to respond at all, and under both circumstances the lesion does not heal, we are powerless to do any more by this method of treatment. We are to a large extent at the mercy of the body.
Again, to a large extent, we are at the mercy of the patient, for whereas many of the diseases yield to treatment in the early stages of the disease, later on we are unable to permanently, or even temporarily, arrest the disease. It must be remembered in this connexion that the immunizing mechanism of the body is the last to give out both in naturally and artificially acquired infections. Even passive immunitye.g., diphtheria antitoxin-cannot protect the body from the evil effects of bacterial toxins when actual damage has already been done to body-tissues. This is a fundamental principle of immunity which needs to be borne in mind by many who still think that a high opsonic index or a high agglutination titre of a serum means that a patient is doing all that is required of him to overcome his infection. It is also further evidence of the necessity of taking everything into account when a case of infective disease is under consideration. Therapeutic active immunization tries to aid the natural processes of healing. It must be borne in mind that the body sometimes manages to arrest and cure disease of itself without help from without. At other times the body does not respond to the infection; the stimulus does not seem to be sufficiently great. In such cases one or two appropriate inoculations are sufficient to rouse the body to rid itself of the infection. The chart (p. 214) refers to a generalized infection with the Bacillus coli communis, the organism having been recovered from the urine three weeks after parturition, during which instruments had to be used. It will be seen that after two doses the temperature came down, and this was concomitant with marked improvement, both local and general, which resulted in a cure. Similarly, in a case of acute staphylococcal infection following the use of a dirty needle for the self-administration of morphia in a morphomaniac, the boils which covered the face, trunk, arms, and legs entirely disappeared after two doses of an autogenous vaccine.
In the more chronic infections, such as tuberculous glands in the neck, acne, &c., a longer or even very long time is necessary before the desired result is obtained. I have seen disappearance of extensive glands of the neck after five, seven, and twelve inoculations; others, apparently very similar in extent and character, took eighteen months, and in one case two years, to disappear. In other cases the inoculations had either no effect or only produced slight diminution in size. I agree that one of the first and most marked results of the inoculation of vaccines is the tonic effect; the circulation improves, the patient gains weight, subjective symptoms disappear, before any noticeable effect is produced on the local condition. In a certain number of cases the next stage is amelioration of the local condition, which may be complete or incomplete. As an instance may be quoted the disappearance of fever and all symptoms in cases of acute or chronic cystitis due to the tubercle bacillus, or the Bacillus coli communtis. In some cases all the bacilli disappear from the urine, but in the majority of cases which have come under my observation repeated cultures of the urine have revealed the persistence of bacilli long after all symptoms have disappeared. This must be counted one of the linmitations of vaccine therapy. I have purposely refrained from dealing minutely with the value of tuberculin, its administration and limitations in the treatment of pulmonary tuberculosis. In this discussion we have been inquiring into the value of vaccine therapy as a whole. The discussion which centres round the tuberculin treatment of pulmonary tuberculosis is as large a subject as is the present one; for this reason I have not touched on it. I trust that this discussion will have the effect of encouraging a wider study and application of vaccine therapy, of putting an end to a useless conflict between physician and clinical pathologist, and of doing away with the prejudice which exists in some quarters for this rational and, above all, individual method of treatment.
Dr. P. WATSON WILLIAMS: My experiences with the administration of vaccines in infective diseases of the nasal accessory sinuses, by which term I include non-suppurative as well as purulent sinusitis, leave me in no doubt as to the value of vaccine therapy in suitable cases. But there is another field for the useful employment of vaccines to which I desire especially to invite attention-viz., the treatment of incipient adenoid growths. Only a fuller experience than I have had up to the present time would enable me to indicate how far operative measures can usefully be replaced by vaccines, and I certainly do not suggest that, with rare exceptions, definitely established adenoid growths should not be removed by operation. But I have long held the view that' "adenoids are simply a lymphoid overgrowth directly resulting from the invasion of infective organisms. In some patients such invasion is productive of marked hypertrophy; these were formerly described as 'of the strumous diathesis'; in others the same measure of infection calls forth less marked hypertrophy. If the infective organisms continue to exist in the tissues and escape destruction, the patient suffers from repeated attacks of catarrh, with greater or less degree of systemic disturbance." So, too, the deafness resulting from the presence of adenoids is due to an infective catarrh spreading up the Eustachian tubes, and practically never is the deafness due to mechanical pressure on, or occlusion of, the Eustachian orifices by the adenoid mass. My colleague at the Bristol Royal Infirmary (Professor Walker Hall) has isolated for me the following organisms from the interior of adenoid growths: Streptococcus longus and brevis, pneumo-bacillus, strepto-bacillus, giving groupreactions, and Staphylococcus, chiefly albus, and has prepared vaccines made up in the proportions of the organisms obtained by growing in + 10 veal broth. Children suffering from adenoids have been treated in my clinic with these vaccines, and have always improved in general health, the 'Williams (P. Watson), " Rhinology," 1910, p. 75. 
